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TE over ABSTRACT

.\

This study addr esses selected Remotely Piloted vehicle (RIW)Y
cuzavatems lifetime supply and maintenance (S&M) costs for tua CIA VAR
ma:ntenance support corncepts. The first concept consists of Two
tevels of support, organizational and depot:; and fhe second concept
consists of three levels of support, organizational . intermediate
iZirect support and general support) and depot.

Lifetime costs applicable to current peacetime conditions are
patimated. This 1s accomplishedithrough the methodeleays of the
Ooptimam Supply and Maintenance Model (0SAMM) which uses, AMC-appr overd
supply model, called Selected Cssential-Item Stockage for Availability
Method (SESAMEZ,@@de&? as a subroutine. The unique features of GSAMM
allows it to simultaneously minimize costs, develop maintenance task
diztributions, and quantities and placemernt of test equipment and
stockage while achieving a pre-stated operational availability
target. Results are presented over a range of operational
availability values of interest in which supply quantities
variants., T .

)

The salient conclusion of this study is *that the Three Level
Zupport Concept is less expensive than the Two Level Concept For every
selected subsystem studied except one - that one exception has a small
cost iImpact. Justification for this conclusion is discussed in
relationship to individual logistic cost categories. &lso,r gnother
"side" conclusion 1s reached for the Three level
roncepti- that is, the operational availability can be significantly
improved with small stockage cost ilncreases. The logic behind thiz
surprising condition will be obvious.
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Fage 1

1.0 FPURPOSE/OBRJECTIVE., The single objective of this study is to
compare selected RPV subsystem lifetime supply and maintenance (-&M)
costs for two and three level support concepts in order to determine
the least costlvy approach. The support concepts consists of the
following echelons:

a.  Two Level - urganizational (ORG) and Depot

k. Three Level - Organizational, Intermediate-Direct Suppor t
(D) and General Support (GS),and Depot .

1.1 Two parallel studies were conducted. One ctudy is by the US Army
Missile Command (MICOM) RPV Maintenance Concept Study Team consistinag
of members listed earlier in this report. The other study was

conducted by the The Analytical Science Corporation (TASC), Readirng,
Massachusetts- which supports MICOM s results.

2.0 BACKGROUMD. The Remotely Piloted Vehicle Project Office
(AMCPM-RP) was tasked by MHeadguarters, Army Materiel Command (1O AMC)
to determine if two levels of maintenance support are less cosntly than
three levels for the prime eguipment of the RPV syutem. In tecponc,
the RPV Maintenance Concepts Study Team was formed. Thie: tooam
suggested seven RPV subsystems for consideration. These subsyotoms,
which are listed in Table 1, contain the bullk of the Line Vaceal: e
Units (LRUs) or components of interest. The remaining subosvetems aro
not included for one of the following reasons:t

The subsystem is managed by another commarnd.

a.

b. A maintenance support policy already exists for the
subsystem.

TABLE 1. RPV Subsystems Analvzed

] ]
! AIR VEMWICLE !
! LAUNCHE R '
' RECOVERY !
! GROUND CONTROL STATIOMN '
H MATINTEMANCE SHCLTER :
' ATR VEHICLE HANDLER '
' TRAINING INTERFACE UNIT '
! ]

The tollowing par agraphs depict the viewpoints and chronoloaically thee

events leading to the development of this report.

*Source: Conversations with representatives from AMCPM-RP, March 19%¢.
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2.1 Initially, in June 1906, the RPVY Prodect uffice requested the
Missile Logistics Center (MLC) to pertorm a Two versu. Three Level
Maintenance Concept Study. In response to this request, a meeting was
held in August 193&, chalred by RPV Proiject Office with
representatives from Technical Analysis and Support Ottice (AMSMI L0
TA), Systems Analvsis and Evaluation Office (AMSMI-0i SA), and
Maintenance Engineering Directorate (AMSMT-LC-MEY. At this meetina,
the following was accomplished:

a.  RPV Project Office agreed to the followino:

(1) Provide and/or coordinate the acquisition of contrac toy
furriished inputed data.

(2) Deliver a description of the study goals, constraints,
pertinent assumptions and outputs expected from the
study .,

{3) Provide funding for computer associated activities .

. The Technical Analysis and Support Office acoreed to accept
primary responsibility for performing the study.

c. Systems Analysis and Evaluation 0ffice aagreed ‘to provide
consultative assistance and participate in performing the study.

Jd. The Maintenance Cngineering Directorate aareed to provide
assistance where needed in their area of expertize.

. Two logistics cost models were nominated as possibleo
candidates for use in performing the study.  These models are the
Optimum Supply and Maintenance Model (OSAMM)I[1] and the Loaiztic.
Analysis Model (LOGAM)[2].

2.2 Data to run both 0SAMM and LOGAM models were collected from
September 1786 throudgh December 1936, The Systems Analysis and
Evaluation Ooffice provided consultative assistance regardinag the
required inputs and data definitions. The prime conteactor, ocbhoed
Missiles and Space Company., Inc., Austin, Texas provided the bl ot
the system specific inputs, while Government sources (RPV Frojoct
nffice, MLC, and Comptroller, MICOM) provided aeneric inputs. J
v

2.2.1 Durinag the September - December 19%¢ time period, a deciciom
was reached to use the 0SAMM model. The reasons suppoarting this
decision are aglven 1in paragaraph 3.0.

this meeting, the Maintenance Engineering Directorate under toolk g
ravivw of the assembled inputs for reasonableness,

2.3 A RPY review meeting was held in December 19000 As & result o 4

. ;_’_‘L‘
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2.4 Preliminary study results were bricefed by the Syvatems Analyaiw
and Evaluation Office in March 1287 to RPV Froject office and to the
Director, MLC. The results were well received. However, Jdiscussions
in that meeting lead to the following modification::

a. Rationale supporting the contention that training and
publication costs were approximately the same tor both the Two and
Three Level Maintenance Concepts were to be developed. Justificat pfon
for this contention will be presented later.

k. Manpower houwrs were to be displaved.

2.5 In March 19587, maintenance concept clarification trom RPY Office
led to adding maintenance floats (MFs) in the Two Level

Concept. This proved to be a significant modification in both the
additional cost imparted to the Two Level Concept, and in the effort
required to phase-in this change.

2.6 Also, in March 1987, TASC began their parallel wtudy on the

Two versus Three Level Maintenance Concept Study. This nececsitatod
coordination meetings, furnishing MICOM developed inputs. compat g
study results, etc., by the MICOM primary study group. The TASC study
used a model, the Life-Cycle Cost Analysis (LCCA) model, that has not
teen reviewed or approved for performing logistics studies of (1.4,
Army systems. Nevertheless, the TASC study’s overall results agreed
with the results reported in this document.

2.7 Dburing March 1937 through January 1930, the study was completed arndd
this report developed.

3.0 MODEL SELECTION., This section discusses the rationale and
considerations in selecting the Optimum Supply and Maintenance Model
(0OSAMM) as the principal study tool.

3.1 Originally, two models were considered as potential candidates,
0SAMM and the Logistics Analysis Model (LOGAM). BRoth models are
widely used for performing evaluation of logistics support
alternatives. The two models have been reviewed and each recommended
as a "viable candidate for application to one or more Logistics
Support Analysis (LSA) tasks during the LSA Process. “#

3.1.1 There are advantages and disadvantages to both models |3] and
[4)}; but the principal factors that led to selecting OSAMM are:

a. The SESAME model [51, which is AMC approved., ic o subroutine
to NSAMM. Since SESAME 1is the chief model that will later be gecd for
spare parts budaetary estimates and provisioning, 1ts e in this
study would facilitate that future worl.

e Inputs are grouped in a logical format that cimplified data

*AMC-P 700-4, Logistics Support Analysis Techniques Guide ~ Draft,
(US Army Materiel Command, 1987), page 2-1.
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base construction.

3.1.2 Even though the above factors dominated, there are some vervy
distinct disadvantages associated with using OSAMM, some of whi b
increased the time required to complete this study. These
disadvantages are:

a. The 0S5AMM computer code 1% not avallable to the user . Thus.,
defernding O0SAMM answers, which reguires a full understanding ot the
model’s logic, is difficult. Also, the user must rely on the moercy of
the model proponents (CECOM) to make special model chanages when
nonstandard study problems are encountered.

b. The 05AMM model must be executed on a time sharing computer
system. There are inherent delays and inconveriernces with such «
ayatem. Especially troublesome is the noise on telephone lines and
having to rely on long distance consultative assistance.

¢. The dollar charges for executing OSAMM and <toring data File
are relatively hiah, but not prohibitive. 1In the case of this study.
approximately sixteen thousand dollars in computer funds were
expended.

d.  Only one subsystem (this study considered seven subavetems)
can bhe evaluated, since DSAMM is not a systems model .

e. Sensitivity analysis can only be accomplished by marual 1y
chanqing the variable(s) of interest and submitting a new compiat oo oo
for each change.

4.0 PROBLEM DESCRIPTION. This section describes in detail the
problem modeled. Included are the maintenance concepts of interest,
certain input adjustments, geneval information about the size ot Lhe
problem and the test equipment and manpower, the principal input
variables, the relevant study assumptions, the principal data sour e
and data reviews, the S&M costs that were considered and the costa
that were omitted, and justification for the omitted coste. The
complete set of input data and computer output, which would complote
the problem description, are too voluminous to be included in this
report. They are, however, available for review from the Svatrems
Analysis and Evaluation Office or the Technical Analysis and Suppor t
Oftice.

. 4.1 SUPPORT CONCEPTS STUDIES. The support concepts of interest are
shown in Table 2.

M
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TABLL 2. Support Concepts

e e e o .
] 1
! Support |
H Concept salient Characteristics H
U i
) )
] t
d Two Level Maintenance Floats (MFz)# ¢
! stocked at depot. H
: :
) i
] !
H Three Level Three level structure with contact H
! team at each DSU. :
1 1
i i
' #Per AR 750-1,"The maintenance float is a quantity of selected |
i items of materiel authorized to have on hand at a maintenarnce |
| activity for the replacement of like items evacuated tor i
' maintenance from the using units". 1
1 ]
b e e e vvm o voom reom etee o 4o S50 core roem e e e S 22 158 a1 e 4 o S S0 st e P s e v m “O1m o ok e v st S . S esnn $5n s s i et rim nie 4 o n s e s e et e e

4.1.1 In the Two Level Concept, MFs must be used whenever a compornent
fails that cannot be removed and replaced at ORG due to the
nonexisternce of a contact team. There is the possibility of reducing
the number of MFs required through additional training at ORG, but
waivers to existing military polices would have to be obtained.
Waivers would be necessary to permit soldering at ORG to replace
certain components in the downed subsystem; and to extend the time
limits for getting the subsystem "on the air” at ORG due to contact
team tasks that would be performed by ORG personnel.® The Two Lovel
Concept with MFs stocked at Depot, however., = a feasible two level
concept: while the concept with additional training to reduce the
number of MFs is currently infeasible.

4.1.2 1In the Three Level Concept, a contact team has the capacitv to
remove and replace those compornents which the ORG cannot. Thus,
floats, having the same function as those used in the Two Level
Concept, are not reguired.

4.1.3 To aid in understanding the two maintenance concepts of
interest, a materiel flow overview is given in Flaures 1 and 2. Theso
figures are simplifications aof the materiel flow that were aotually
modeled.

4.2 INPUT ADJUSTMENTS TO MODEL_ THE TwWo LEVEL T, Since UAMM i
not designed to consider MFs, special adiustments 1o made . Thesa
adiustments are dJdescribed, in general, below. The authiore ot thiao
report can be consulted for specitics. Basically., M were input as
an OSAMM, component or Jine replaceable unit (LRU) . Componer b (LRUED
that cause the subsystem to be floated are input oo an OSAMM modhile
and modules are input as 0SAMM parts.  However, partas are (anoroed

*SOURCE : AMCPM-RP and AMSMI-L.C-ME, March 1987.
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3y since OSAMM cannot model more than three indentures.. The prokd]ems
with this approach are: modules are 1nput as QOSAMH par to and GSAMM
discards parts; and actual parts are omitted. In order to overcome
% this deficiency, a computer program was developed Loased on
recommendations from AMSAA Army Inventory Research Oftice# that
compensated for these probilems by adiusting the input price of OSAMM
parts,  Also, care was taken to ensure there was no test eaquipment
used by modules that was "dropped” as a result of modules beinag input
as OSAMM parts.

4.3 PROBLEM SPECIFICS. The number of RPY batteries by theater are
shown in Table 3.

TABLE 3. RPV Batteries by Theater
S S
THEATLER BATTERIES '

Korea 1

Curope 4

CONUS . A

TOTAL “

Thius, there are a Lotal of nine RPV batteries consider ed.

4.3.1 The world-wide density bazed on the above numboer of batterioo
fielded to force structure is shown in Table 4.

TABLE 4. Selected RPV Subsystem Stafjﬁfiua

' '
+ )
! WORLD-WIDE MO . ‘
: NOMEMNCL ATURE DENSTITY COoT# IATLURES Y 17EMe ;
¢ )
i '
Y ALr Vehicle 117 .35 270 130 !
i Launcher 18 3 15 100 '
! Recovery 1% 1.14 e 1o '
VoGround Comtrol Station 45 2.l 8407 D00 i
V' Maintenance Shelter 3 LR L1e2 ST i
oAl Vehicle Handler 10 .31 T [ !
; iraining Interface Unit 13 LED 1o 2y !
! ]
' - [}

*AMSAA is well—-qualified to make such recommendations since they
originated the OATMEAL model [6] which is called 0SAMM by CECOM. !r

et sheses skttt e __‘
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TABLE 4. - Continued

S e e e . '
1) t
) i
] ]
HE. & Hardware cost (17937 ¢ in millions).

b o*% World-wide failures equals lifetime X operating hrs per vr !
H X density X no. subsystem failures per operatinag hir. |
] 1
i — e s e e e et ceeae mr e L b s s e EREC S ieek mees e e e R moee mees m oS teie e eme erer ot e t

Other informative statistics, in Table a4, on subsystem cost and
failures show the common condition of the highest Jdollar subsvatem
having the highest number of failures. Thus, it 1s reasonable to
oxpect that these high-dollar, high-failure rate subsystems will have
the highest S&M costs.

4.3.2 The logistics support structure and the echelons which emplay
test programs sets (TPS) are shown in Table 5. The TPS candidatew
were assoclated on input with specific compornents (LRUs) and modules .
This allowed 03AMM, with its minimization routines, to chooze betweorn
selecting the number of TPS and locations (GSU or Depot) to accomplish
repalr versus discard. The cost of developing, replicating ard anral
updating were modeled for each TPS.

TABLE S Logistic Support Structure

LOGISTIC SUPPORT STRUCTURE -

NUMBER OF TPSt ;
SUPPORT LEVEL SUPPORT UNITS 2-LEVITL 3OLOVEL

ORG o rO Miy i
DS = MO Hor '
LS € N o

DEPOT 1 Vs Yo i

+TPS - Test Program Sets.

4.4 COUIPMENT AND MANPOWER. Certain teot equipment and manpowss
inputs were given full costs, if dedicated to RPV, or a tractional
cost based on usaqge, if shared. This equipment and manpower 1
summarized in Table &.
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TABLE &.

{
i
{
i
I
H
!

1
!
]
!
]
1
]
H
1
]
[}
[}
1
t
'
]
]
'
[}
i
[}
t
t
LI

4.4.1 CONT
vehicles we

Tewt Egquipment
Dedicated(D) or Shared(s)

TEST EQUIPMENT

T

Ps{D)

IFTE(S) +

EAM.
aloped by hand

FTIFTE - Intermedia

Fquipment .

Costs for th

subsysztem. The proration is based
contact team removes

and replaces

and Manpower C1

aso it iod an

MANPOWER

Contact Team

Tiat & Ropair (5)

te Forward Test

» Contact Team

{(See Appendlix A.)

on the fractio
For each subsye

(1

and assoc iated

and prorated to ew b
Fallures o

rn ol
tem.

4.5 INPUTS, This section discusses input adivstments made to

effectively model the "problem at

considered.

4.5.1 INPUT ADJUSTMONTS . Two spe
running all theaters simultaneously since OSAMM 10 desianed ta

estimate H&M costs by theater .

a. Weighting mileaae between

as whown in Example

b. Adiustin

3

t

1, for Depot o

he wubsystems

theater dependernt arder and ship t

actual adiustments appear in Table

Other theater specific inputs, suc
miles, order and ship times, shift
procur ement lead-time, or contact
theaters.

constant between

Example

1
Ra2

1.

M

hrard”

clal input

Via (VSAMM

theater by the

nlv.

meantime to rep

imes as

shown 3]

v t..iri'j

ater

'.]i'f t“

adiustment wrre made

other  inpail

Thevse adijustments conststesd of:

Fencity pal o

Pl boMI

nooample 20 The

foas ORG to DS miles, DS to Gont

hour s

per dav,

Method for Weighting GSU to

R1 X KD + Rz

X ED +

Rz X CD

Welghted GSU to Depot mi.

Korea density
Curope density

ratio
ratio

(1/79) .
( ,.j /' D} \ _

Favn
team Jdelay time were

Nepot

et or ot
cesmes

Miles

t o




e
KD

E£D

CD

Example 1. Continued,

- CONUS density ratio (4/9).
Distance, Korea to CONUS Depot
(4375 mi).

Distance, Curope to CONUS Depnt
(QEQO mi).

-~ Distance, COMUS to CONUS Depot
{1250 m1i).

- Multiplication Operator.

= 1/9 (4375) + 4/ (£250) A
4/% (1250) = 3220+ mi.

*This 1s the value uzed in this study feor
g GSU to Depot mi. -

Example 2. Method for Adiusting Subsystem Mean
to Repair for MF Order and Ship Times

MTRF g
MTRF 1
Fa
X
MTRi1
wD
Wwh
R1,R2,Rx
KS

= F1 X WD + (1 - F1) X MTRa

Mean time to repalr the 1th subsystem
adiusted for MF order and ship
times.

Fraction of failures requiring
an MF for subaoyastem 1.
Multiplication Operator.

Mean time to repair a subsystem
without MF order and ship

times, but including time
required to transport the
subsystem to organization or

the time it takes organizational
persornnel to travel to the user .

(R1 X KU t Rz ¥ [S F Rz X C5) X 24

Weighted MF order and ship times
i hr e

Az defined in Example 1

Korea order and <ship time tor an
S I FUR

" N s .

Europe ordey ard vhiip time tor an

MF {0 da).

1 Linee

Page

11

lo

]
A

e
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H (IRS) - CONUS order
H MF (1a da).
) ()] [/ (7Y 0y

TABLE 7. Adiusted Mean

SUBSYSTEM MTRF1 ¢ (H

Alr Vehicle

Launcher

Recovery 2.0¢
Ground Control 42 .47

Station

Maintenar.ce 7 T
Shelter
Alr Vehicle s

Handler

[ ot}
. e

Training

Interface Unit

tAdjusted via Example 2

4.5.2 OQTHER _INPUTS CONSIDERED.

module 1
weiahts,

wasshiout

a.
test and repalr
conentiality codes

Component and
time,
and

Standar d value were o
vperatinag
andl transp

ke
or Jenr and ship times,
administration costs

Erample

]
1
and ship time for an )
]
I
, i
FARIEE S T S A O I B B e DAY F SN
1
U — ey i ——— i
Time to Repalr Values for Moo
!
poa) ["4 MTRa (Hrwsd
1
Q5 SRy :
I
1]
S 10e L.l '
:
RIY R ' \
1
L7 i ;
[
1
Y . X
'
:
L D0 « ‘
;
!
0 G ;
]
1
)
1
wse in Two Level Cornopt . !
¥

Nther inputs uoed in this stoddy

(MTRFw=, et
repair actior

detailed inpuats
cost e

evel
piece part
rates.,

15,
Lotk

trpats o that
U,

ather
tite rioce o
(W LS TN

wevl for
leve ],
or tation

ton

SRR

A

1

Manmbd

y

atbtor o,

K J
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A.6 DATA BASE CONSTRUCTION. The principal data sources are:

a. Lockheed Missile and Space Company Inc., Austin, Jexas.
L. MLC, Maintenance Erngineering Directorate.

¢. Remote Piloted Vehicle Project Office.

Inputs from these sources were reviewed for acouracy. reaseonablenoas
and conformity with model definitions by the RPV Two versus Three
Maintenance Support Concept Study Team.

4.7 LOGISTIC COSTS. The logistic cost categorles included in this

study and the costs omitted are shown in Table O It is these costs

that are referred to as S&M costs. Costs in this study are in 1907
dollars. Also, costs are discounted by mid-vear tables at a fized rate of
10 percent per DODI 7041.3, Economic Analysis and Proaram Dvaluation tor
fesource Management, October 19372,

TABLE =. S&M Loaistic Cost Categories

COST CATEGORIES INCLUDED ;

Initial Spares ’ i
Consumption %Spares |
Transportation

Manpower and Contact Team Training
Test Measurement and Diagnostic Egquipment (THDh) '
Miscellaneous: (Supply Administration,

Reordering, Requisitioning, Storage) *

COST CATEGCORIES OMITTED

Traimingy {(Selected Areas)
Putbrlicationt !
tThere is no appreciable cost difference betwoon
the Two and Three tLevel Concepts for thewe
cateqor tes. '

' s

4.7.1 [RAINTING COSTS.  Table ™ agives an o analyaass of o one tame fr ovron
cocts for instruactors and key personnel.
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TABLEL 2 Two/Three Level Tralning Analyoas

for Instructors and Key Perconne)

. e e e e
) 1
H MATHTEMANCE 2 LEVEL COURSE S LEVEL COURYSE. H
H LLEVIEL. COMNDUCT HRS CONDUCT HRS '
] ]
" et e o e o it are G300 11 £ o o e i v here 2 ¢ et o s et —— .- e e e e e e e+ o e - e e 'I
1 1
H Unit R A 00 !
] t
] i
H Intermediate Q il i
] [}

K 1
H Depot T71% 240 {
] [}
) '
H Total 1304 1304 :
] ]
b e e et e e e e sevee oo eoe —eaet cara s 2 a0 stmn e o7 S et mrt S3om st orte o <t B8y e et 148 e 1Hos 1ot b sreme ch11n e o et e a0 oem 1eam s et o o o o i4m es e e toes e e e i
! Source: AMSMI -LC -ME-N {
) 1
1 1
VokAssumes 20% Intermediate Level traininag conduct hes i :
H transferred to Unit Level and 20%Y to Depot. i
i t
1 e e e ettt e e e et e saaes et e et e csman ceore s o - - F

Since the total course conduct hours 1s the same tTor both the Two arndd
Three Level Support Cornicepts, it 1S concluded that the cost savinas
from eliminating intermediate level instructor and key personnel
training in the Two Level Concept is offset by the cost increase in

‘upit and Depot training.

4.7.1.1 A sionificant portion of the traininag cost stems from o Army
policy® which dictates that certain shared test and repads manpowe:
will be given RPV peculiar training 1f colocated with & RCY Battalion.
In this study, this shared manpower, which are not a "wash” betweon
the Two and Three tevel Concepts, happens to correspond to the
military occuptional specialities (MOSs) in the RPY Contact Team. For
this reason, even though the trainming is not a contact feam cost pes
se, it will be combined in Appendix A with the costs for the Contact
Team. In the Two Level Concept there is no effect for such an Avmy

policy for the MOSs which are not a “wash®.

4.7.1.2 other training (one-time per accession and othet  recarr i
traininag) is a "wash", except for the Contact Team, <ince mangpwe:
regquirements are "sufficiently close” for both concepts (see par aar aph
S.3.1) . The training costs for the Contact Team, which aroe oot
omitted, are developed in Appendix A

4.7.1.3 In summary, one-time instructor and Koy peroonmel trairnine i
a "wash" for both the Two and Three Loevel Support Corcept:.. Te gt inn
costs for shared manpower recelving pecualice RPY tratntnag is deveiopsd
and combined with the contact team costas.  One-time por gocesion and
ather recirring traiming is a "wash™ except tor the Contact feom.

*SOURCE: AMSMI-LC-ME-N

]e
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Thus. only the Contact Team one-time per accession and fecurr ing
trairiing costs and the costs for shared manpowery recelving RV
peculiar training are developed in this study.

4.7.2 PUBLICATION COSTS. Table 10 agives on analvasis of publication
costs. Since the total number of publication pages 1< the same for
both wupport concepts, the cost savinags from eliminating intermediate
level publications is oftfset by the cost increase in ORG and Depot
publications.

TARLE 10. Two/Three Level Publication Analvyais

: . |
H MAINTEMANCE 2 LEVEL 2 LEVEL ;
: LEVEL PUB. PAGES PUR . PAGES H
1 i
H Unit a211+# !
' Intermediate a0 !
: Depot F70 :
H RPSTL ## 300 00 H
H TOTAL 21520 21520 H
l: e e e o i o o s e it o St e S s 2 ot St o St s o e o i e o L s i+ = i e e e 1:
! SOURCE s AMSMI -LC-ME-PMS : !
| #¥Assumes 202 Intermediate Level pubs is transferred to QRG )
i Level and 0% is transferred to Depot. !
i *¥Repalir parts & speclal tool. '

4.8 PROVISIONING LINE UPDATE COGTS. Gince provisioning records ars
aliready established for a Three Level Concept, a cost will be ircuii o
to modify the existing records for a Two Level Concept. Appoendis B
develops these costs by subsystem.

4.9 ASSUMPTIONS. In addition to what has already been discusced,

A

ottier relevant assumptions influencing the study are as follows:

a. Deployment is constant throughout a fFifteen vear lifetime.

k. Inherent failures, rather than failure factors., are accur ate
enough to allow valid study conclusions.

¢. RPV will be supported at an organic depot as opposed to q
strictly contractor operated depot.

d. Commercial eguivalent equipment (CCEY 1S 1 "wash” baotueon
concepts.

e. Dedicated RPV operators/creumen and opes ator/Zmes banic o & —.1H
"wash"” between support concepts. '

_Je
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f. The
(1], (5] and

ag. The
approupriate.
far
astockage options;

(Actually,

namely,

direct exchange stockage option
computer
the RPY subsyotems studied when
vertical,

result

trvi

non -

from
S gave
nea each
vertical

The main study assumptions are summatr 1zed in Table

TABLE 11.

ASSUMPTION

Main

T

Study

LEVEL

Assumptilons

almost no
of the

and direct
11 for

SESAME 1o
Jitter oncens

TSI ST O
@ hranae )
COMVENLIOnce .

thy no

THREE LEVEL

standard OSAMM and SESAME modelirng assumptions, alvern [y
[] are applicable to this study.

ST T T T S S @l s T e S SHS S S SR s S s en s o S e e . e :
!
World-Wide Deployment Yes Ve i

J
~
7

Yo

Constant Deplovment
TPS
CEE A Wash
Contact Team
Prov. Line Update#
Organic Depot
DMPE A Wash# Yes
(or at most min cost
impact)
TLS -MANPRINT A Wash#® Voo -, ;
(or at most min cost
impact) ;
Pt A Wash+ Yeos <
{or at most min cost
impact) !
Instructor & Key# Yes Y g :
Personnel Training A
Wash
Npe Time per accession &
recurring training A WASH

RRCE

[N
[ el

T
N

4]
Y

Ve t
M '

Ve

e}
(@

< <X Z < =7
T o
0N

',‘!‘}.'.

-
9]

YO !
Contae t ;
Team) i

Yea

N
[ e

Yes
{except

Inherent Fallures Ve
IVTE Shared Ye

(i i

YSOURCE: Various Organizations in MLC

concerr i bl saoot o

The principal aroan of

5.0 ©TUDRY. APEROAGH .

PN

a. twver what Ao should MIDs bhe developed in order to
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g. How to reach valid conclusions even when speciflc Ae taracteo
cannot be achieved in the real-world due to inadequate stockss

S.1 The firast concern was solved by developing MTD: ot maccimuam
possibler operational availability (Ae)+ for each =subsyotem. This i
comzatible with the acceptable approach of developing MID: for wartime
conditions. Thus, under peacetime conditions which are modled oo
this study, lifetime costs are estimated assuming peace operating
hours with wartime MTDs.

5.2 The =second concern was solved by performing sensitivity analveio
for all possible Ae targets due to stockage variations only. Thus, the
problem of whether or not a specific Ae van be achieved, at least due
to stuckage considerations, was avoided. Incidentally. semnsitivity
analysis wazs not performed on other parameters influencing Ae due to
the large number of computer runs reguired.  Thus, the docision was
reached to develop S&M cost versus Ae cuirves with Ae varvinag over its
total possible range.

S.3 In summary, the following study approach was emploved: S&M ¢ oot
versus Ae curves were computed by 0SAMM with Ao varvina over its totsl
possible range. The curves were computed for:

a. Each RPV subsystem of interest.

b. Both Two and Three Level Support Concepts.

C FNor peace operating hours with wartime MTDs developed at MA

Ao .

#In practice, the theoretical maximum for Ae may not Le achieved due to
SESAME 's methodology.

+0SAMM estimates Ae hvy:

Ao = o MOTBRF
MCTBF + MTR + MTT + MLDT

where: MCTRF - Mean Calendar Time Between Failures . ﬂ

MTR - Mean Time to Repair, 1f all resources o availlab e,
MTT = Mean Transportation Time.
MLDT - Mean Logistic Down Time to aet an cszential rompornent e

from the szupply system. Estimated by SLOAME .

9_.
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REMOTELY PILOTED VEHICLE

AIR VEHICLE
2 LEVEL 3-LEVEL
$ IN MILLIONS
| 1 1 1 |
0.90 0.92 0.94 0.96 0.98 1.00
AVAILABILITY

FIGURE 3 - AIR VEHICLE S&M COST VERSUS A
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- REMOTELY PILOTED VEHICLE
g
LAUNCHER
2 LEVEL 3-LEVEL
$ IN MILLIONS
0t
25
o8 e g
sE e -
Fommmmeeeee cmmmmesmmnmmmmmosseonesmmmenenosnsee™
10 m
- N
SE —
° ” 1 A 1 | | 1 1
0.65 0.70 0.75 0.80 0.85 0.90 0.95 1.00
i
| AVAILABILITY
| FIGURE 4 - LAUNCHER S&M COST VERSUS A,
§ |




REMOTELY PILOTED VEHICLE

RECOVERY

2 LEVEL 3-LEVEL

IN MILLIONS
50

45
40
B/E e
11—
25
208 T
15

10

lTllllll[lllllllllITllllllﬂ]flﬂlllllllllllm

1 | | 1 1

L
0.60 0.65 0.70 0.75 0.80 0.85 0.90 0.95 1.00

o
o
a0

AVAILABILITY
FIGURE 5 - RECOVERY S&M COST VERSUS A |
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h 6.0 STUDY RESINLTS. This section addresses findings on the sinale
objective of this study: namely, to determine the least costly
Aapproach betwesn the Twa and Three Level Maintenance Concepts. Al =o,

addr esned are certaln “"side” results regarding the potlential

oper ational avallability that each concept can achieve, and why
improvements in operational availability i1s possible from small

hl atockage cost increases. Finally, explanations are given for the
logistic cost difference behavior between the Two and Three Level

Concepta.

ST _CURVES VERSUS Ao. The following series of seven
figures, Figure 3 through 9, show the S$&M cost curves at all possible
Ao for each zubsystem of interest. Contact Team costs and
provisioning line up date costs are included in the above figures.
The numerical values used to construct these curves can be found in
Appendix C.

6.1 S&M COS

6.1.1 In each of the above seven figures, the minimum availability
shown is at what SESAME terms "SIPY (Standard Imitial Provisioning)
stockage. It is generally unreasonable to stock below SIP since once
a system is operating on demand data, stockage costs will be at least
as great as SIP cosits¥d,

6.1.2 The maximum availability shown in each of the above seven
figures is limited by the subsystem mean time to repair and mean
calendar time between failures.

6.1.3 only one of the subsystems, the Air Vehicle in Figure 3, shows
slightly lower costs for the Two Level Concept. This is attributed to
Lheoovery Lo hardware cost, fallure rate, operating hours (See Table
4.) and shipping weliaht (265.6 lbs). For the few failures that do
occur, roughly the same dollar stock gquantities for both support
concepts (Two and Three Level) are sufficient to maintain a high
avallability. The low hardware cost and low fallures prevent the
dollar cost for MFs in the Two Level Concept from being appreciable.

6.1.4 The remainder of the subsystems in Fligures 4 through & show the
Two Level Concept is more costly thanm the Three lLevel Concept overall
Ao .

6.1.5 1t is observed, from Figures 3, ¢ and 7, or Table 1%, that the
Three Level Concept did achieve a higher Ao for the Air vehicle,
Ground Control Station and the Maintenance Shelter subsystems. This
tharacteristic is due, in theory, to a lower limit on the Two Level
Concept’s avallability caused by MFs inflictiag higher subsystem mean
time to repalr numbers, as shown in Table 7. The fact that the
Launcher, Recovery,and Alr Vehicle Handler subsystemz had slightly
highet Aow fuor the Two Level Concept, even though they also have
hiaher mean time to repalr, is attributed to rounding to obtain whole

stoc kage numbers together with the methodology employed by SESAME.

*Source: US Army Materiel Systems Analysis Activity - Inventory
Research Office (AMSAA-IRO).

e ———————————————— ]
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THic At=croparey 1o ol borbieved Lo bawe e i i wnt dmpeact oo e 1
Foop Ahee Theoss Dol Core ol baco oo

a. The vost curves (See Floures 4, S arpd w0 ] are 1ncredsnlnedg

Sleasdy gl MAX Ao

o Thoe MAYX Aoe wchiieved s vory haal {greater thar o0 and o
slightly higher Ae uhould not adversely 1norecase cosln

Trneidontally, the Training Interface Unit (See Dlaure 90 achileved o

slightly higher Ao tor the Two Level Concept, which is reazonakbde,
cipnce it was not constrained by M=,

6.1.6 One surprising result for the Three Level Concept, for all
seven subsvstems of interest, is that the S&M cost curves 1norease
only slightly as Ao increases except at extremely hiah Aoz, AN
inquiry revealed that there are enough low cost, high failure critical
items that, when stocked in higher numbers., will improve Ao at minimal
costs.  Thus, higher Aes are attainahle for each subsyvstem studied in

the Three Level Concept from low cost stockage expenditures.

6.2 CNST _SUMMARILS. Flaures 10 through 13 are summar les of the
maintenance conceptl cost differences for the soeven sulbes
adelr e sed In this sty The total cost differences (o vinas) in
these figures can be obtained from Filgures 3 through 9. For MIN Ao.
the total cost difference is found by subtracting the Three LLevel
Concept cost from the Two Level Concept cost for each subsystem at the
MIN Ao ancl totalinag the resultes. These costs are shimown i Flagres 10
and 1%.  The same procedure 1s repeated for MAX Ae, the reasults of
which are shown in Tiores 11 and 120 The MIM As anad MAX Ao wore
chevan For oot aswmmar ies since thev correspond to the lowest and
fiighrest cowla, respectively that 15 reguired to operate each

cibe oz bem. (Noto: the MIN de and MAX Ao occur at o different Ao fo
cach wuppor toconcept .) The question answered by subtracting and

total ing the costs for two different support conceptc at MIN or MAY /e
Pe: What 19 the total cost difference (or savings) between thoe Twoe and
iy oe L ovel Concepts if each subwystem 1s oper at ing ot MIN Ae fwhiich
Coi e cnporgd to mindmum reauired stockage cost), or at MArY Ao il
oy cparnd s to maxkimuam peauirad shockaae cost)

& 2.1 1icnuwes 10 and 12 are presented by cuibasyatem. They shiow tho
coat ditrtoronces (or savinas) for using the Theee | ovel Concept . Tt
tatal cot Hifferences will range between $57% M 1o F7530M denorntirng o
Ll aved et Ao Hhie various cubaystoms will operalo b fo iy

Fitet bmes .

.22 JTaiawures 11 and 13 are procsented by logistic cateaory for MIM Ao
arnd MAX Ae, teapectively. For these figures, vehiclo costs to support
tho Copt.o b Yeoam are added to TMDRE cocten, whiile other Contact Team

hoaticatod cor by ar e added o manpower Oune Appoereda s S by et o

nA
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6.2.3
greatest cost differences are
Ao cach subsvstem will obtailn.

due

6.2.4 Table 12 explains the cost
13, between
exercise shows that the

they can be explained in

results
terms of

TABLE 12. Logistic

spares (Two Level
expensive.)

Initial
is more

Consumption spares (Two
Level is more expensive.)

Transportation (Two Level
Concept is more expensive.)

Manpower (Three Level
is more expensive.)

H H

The striliinag results from Figures
to

ditfetrences,
the two support concepts
obtained
specific
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at e that the
pogardloss of

11 e 13
Iinitial apare:

shown 1n Flgures 11
each logistic category.
arg indeed reasonable
CASes.

for

Category Cost Analysis

EXPLANATION

The largest portion of the
Two Level Cost is due to
subsystem floats.

High dollar cost drivers

are repalred at Depot with
larger turnaround times, and
thus require more spares Lo
achieve a given availability

More items are thrown away
under the Two Level Concept
instead of being repaired
at Depot.

Level
sk

Two
to

Dominant portion of
Concept cost is due
system fioats.

More repait is accomplished
at Depot where laraer
shipping Jdistances are
tequired.

For the Two Level Concept,
eventhough more tepalr is
Formed at the Depot under
hourly rates, thoe lhree Level
Concept costs for the Contact
Team, tralning and repair
Aominates.

er -
higher

the

ard
This
SATIC e




Page 32

tinued.

TABLE 12.

COST CATEGORY RESULTS EXFLAMATION

TMDE (Three Level 1s more When a TPS is reguired tor
expensive. ) G testing, six coples of each

specific Kind 1s needed due to

the maltiplicity of GS sites.

For the Two Level Concept, one
of each specific kKind is
Jed at Depot. Also, the TMDE
cost for the Contact Team
contributes about one-half of
the total cost. For the Three
Level Concept, TMDE cost 1s
2ily offeet by the savings in
Spares,

Miscel laneous (Two Level The dominant cost is inventory
is more expensive.) holding which iz more expensive
due to the abundance of 1nitial

LY GG

[}

i

[}
!
[}

1

1
1
[}

'

]
¥
}
t
i
t
i
i
i
!
1

!

[}
4
)

]

]
)
1

'
1
1
!

1

[}
L}
i
1
t
'
i
[}
)
!
]
1

6.3 TEST AND REPAIR MANPOWER HOURS. Figure 14 shows the distraibution
of test and repair man-hours between the two concepts without
considering productivity factors. These hours include Contact Team
aubsystem repair in the Three Level Concept:; and subsystem repailtr,
whenever a float is required, in the Two Level Concept.

6.3.1 The test and repair man-hours excluding the Corntact Team, are
"eufficiently close” zmo that the number of test and repair men
reqguired for both concepts should be the same. The facts supporting
this conclusion are ags follows. Using the data in Figure 14, the
total yearly hours reguired by the Two Level Concept minus the Three
Level Concept are:

(15640 hrs - 12187 hrs o+ 1366 hesd /15 yrs o 3003 hra/ve .
This amount of houwrs can easily be absorbed without the need for ‘
acdditional manpower numbers.

6.3.2 1t 1= noted that the bhigh savings in provisionina (See Figures
19 and 1.3 For the Three Level Concept is oduae tao Contact Team, DGU
artd GSUE test ol repair . This savings is partially roduced by Lhe
additional manpower and training cost for the Three | ovel Concept.

A MR

7.0 CAVEATS. Data chanoes, particularly component (L RUD, modide and

.\ A
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part costz have modified since they were “ftived” in Novemoer v, ooy
this study. Also, tailure rates, which account only tor opeeat ina
fallures, were used in this stud, instead of fuilur e factore, whicof
accounts for both operating and nonoperating failureas.  However ., [aoth
variables, costs and fallures, are sunject more to uplkarad revisiono
than downwar.J. It iz speculated that broad upward revisions in o oenge
angd tailures would tend to make the Three Level Concept evern more
favorakble. The reason being that the Three Level Concept, wilth mor
levels of zsupport should be able to adiust to upwarsd vevisiorn i
costs and fallures with less coost evpended than can the Two Lowe )
Concept. Preliminary computer runs, not reported in this study,
support this speculation.

7.1 oObwviously, there may be valid differences of opinion on selec ted
data inputs but the cost differences are =0 edtreme between thoe o
and Three Level Concepts (See Figures 10 thru 13,00 that it 19
Aifficult to 1magine how any reasonable modification cowld alter th
final conclusions stated in section 9.

8.0 SUGRESTINNS FOR FURTHER STUDY.  Once inpat updates have baoen
accomplizhed, the below studies wonld be expedited by esina the
exizsting RPV data base developerd for this study.  The soages ted
studios are:

a. Modify the Three Level Concept to include additional o
maintenance skills. It appears that the cost to add certaln lkille
wonld be more than offset by savings in provisioning cowts and
improvemaents 1n Ao .

b The QSAMM model could porn to alve SESAME mrovisior g
guantities tor the seven sul tems addr el in this ot Cr
SLSAME S In a : ~alone-mode”™ from OSAMM, would mermal 1y e oyorg b
develop RPV provigsioning, a costly and time conmsuming procoss . o
constructinag SCSAME inputs would ke eliminated.

o The OSAMM derived MTDs and RTDe could be noed boooupefa o
existing source, maintenance arnd recoverability (SMR)Y - odes |

o Mo DSAMM mode L, with ite minimization routinees, coa !
delermine o coat ef e tive set of TPS to purchane for ook of e

csever subsvetems addressed in Phis etudy .

9.0 CONCLUSTONSG,  There are three vory Impor tant oo e Foooor o0
the Thirse Level Ci :

Toncept when comparedd to The Tuo osee 7 0 g g
POEESOEE A e

o The Three Leoevel Concept o leos ooty b o0 T § o
Cormoopt for o all of the RPV aubevetems astudied, exe ot toe the oo
vobrie le which only marainally Favors the Two [ewvel 00 ot

19_
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t. The Three Level Concept can achieve a higher theoretical Ae,
Aue to non-reliance on MFs for six of the seven RFV subsyatems
studied. except for the Training Interface Unit.(The Traininag
Intertace Unit does not use MFs in the Two Level Cornicopt.)

¢. Ao can be increased with relatively small stockage costs for
all seven RPV subsystems studied.

Thus, considering all seven RPV subsystems combined, the Three Lovel
Concept 15 more cost effective than the Two Level Concept.

e
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APPENDIX A

CONTACT TEAM COSTS

1.0 BACKGROUND. An RPV Contact Team consists of four militar
occupational specialties (MOS) as shown in Table 13.

TABLE 13. RPV Contact Team by MOS

] 1
! MOS GRADE QUANTITY H
) 1
i e e o e seee eers e o st e e 1304 e e ke s v 20 o 00 e th S50 Wb S et et o 40 o S o T o e s e stor it e o 1 mere e trers et e |
: :
g 448 -3 1 H
H 39C ES 1 !
! 29E £S 1 |
: '
J SOURCE : TADARS RPV 0&(0 Plan (Ft ©ill, oK: '
VuUs Army Field Artillery School, 1205, p. 53 :

cince each Contact Team is assoclated with a DSU, there are Foor
Contact Teams in CONUS, fouwr in Europe and one in Korea. FEach Cod oot
Team has peculiar support equipment (PSE) which is also acvountss b
in this Appendix. All costs are in 1707 dollars and Jdiscounted oo 1o
over an assumned fifteen year litetime. In order to be consiatonss b
atudy assumptions, constant deployment is assumed for the itotice.
Specific data items used to develop the manpower cost are in lail Ly
while data items for vehicle costs are in Table 15, The melliodo ooy
used in developing contact team Costs, for the most part, 1o in DA 04
t1-4, Operating Support Cost Guide for Army Materiel Cystems

(Headquar ters, Department of the Army, 19704), pp. &.1-00

1.1 TOTAL _CONTACT TEAM COST - $34,%30,400. The total Contact Tooom
cost consists of the manpower cost, plus the cost of the two tro
types, plus the cost of other peculiar support equipment (P70 v
Nhus, 326,407,650 + $1,6844,257 4+ 32447,551 4 86,425,504 L3, 0

2.0 MANPOWER COST —~ 326,407,650, This cost consists ob calar o,
theater pay, permanent change of stationm cost, recruitment, oo
and separation cost, training cost, transients, patients ard proo
cost, guarters, maintenance and wtilities cost and a moedie b o b
Marnpower cost are estimated in the followina secticon:,

"\

2.1.1 SALAF ‘ 7,044,177, This cost 1o obtained from the - 0 o
the salaries for each Contact Team member, times the nuamber of o mem

v
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ard times tre discount factor . Thuo,
(317,523 X 9 4 22,006 X 9 4 27,806 x 1) X 7Lk 327,040,177

h 2.1.2 THEATER PAY - 322,724, This cost 1o for owvet Leas
assignments by theater. It consists of theater pay (cooept for
CONUS)Y, times the rnumber of men per theater, time=s an intlation
factour, times the Jdiscount factor and summed by trneater . Thtto,

h (2120 X 1d ¢ 2130 X 4) X 1.Qa0y X7 00w

TABLE 14. Selected Data and Sources for Developina
Contact Team Manpower Costs

1

N
-

!
s

VTTTDATA ITEM T T T T yaLE T TTeAOner T
t 1
! e [ ot e e e+ it thim et 1 e s £ et i+ m ey o e e e e e e o+ e e e T
; Military Personnel - '
H Inflation (7 !
) Factoy 170G ‘
i Base Year L. Oy i
f '
1 i
Military Pay Scale 3]
ES T19,000 '
£4 ‘ P22, 0 !

ES PSR S X

15 vr, 10% mid yvear !
Jdiscount factor T [ !
Hour ly waades (2007 hrs/yrd [ !
€2 T !

ORG (E4) T10 . !
Dsu (£S) £135.27 !

G3u (5 21307 ;

Overseas Station H
I Allowance Factors [ 10 ,
; Europe 100 J
' Kor ea 130 !
1 '
) pCes [1a] !
| CONMUS 1400 !
| Craus & Lurope 12400 !
) CONUS & Korea T Lers0 !
1 ]
' Rotational Travel Rate fi0] :
, CONUS 1. O '
; Europe Y :
! Kot ea L0 :
: ) _ . o i




" DATA ITEM

TABLE 14

Recrultments &
Accessions

Composite Separation
Pay Factor

Training - Shared

Continued.

Marnipower by MOS (no. men;

hrs/man/yr)
44B

&3W
39C
ZE

Anrual Loss Rate

Onie-Time Training
Cost Factor

Recurring Training
Cost Factor

TP Factor

RI"MA
CONLUEG
Lurope
Korea

Medical Factors
CONUS
Europe
Korea

TABLLE 15. Selected Data

Contact Team Vehicle

DATA TITEM

operational Maintenance
Inflation Factor o0
Baso Yoar

TGALGE T T

2350

£1450

g -
Lo B

1566 40

25 176

T00: 154

el
o000

2500

RN

£16.00
E1300
$3200

TA50
E350
440

and Sources
Cooto.

VALLIL

10510

SOURCE

1101

[10]

L L]

[10]

[10]

[11]

[1v]

j10]

Dave loping

ISULRATNE

ol
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TABLE 15 - Continued.

DATA ITEM " SOUReE

Initial Cost _ 12
Truck MI23A2 500,015
Truck M100s8 $104,103 i

Initial PoOL (137 :

Truck M100H 20 gal i

1

]

)

1

:

;

!

H

;

' Truck M9I23A2 7 gal
i

]

1

! Recurring POL [13] !
i

i

1

]

]

]

Truck M925AR 500 agal '

Trucl M1005E 367 gal !

P, .75 gal 1) '

H i
/ Initial Materiel 131 !
! Truchk M923A2 T2H3 !
| Truck M100& t 701 ;
! Recurring Materiel [13] !
' Truck MI23A2 : Nardny. !
H Truck M100%= !
) +
] {
' Anrnual Maintenance '
! Truck M723a2 1131 :
' ORG 354.0 hrs !
! nsu 100.3 hrs !
! Lol SB3.0 hra '
; Truack M100OT [13] :
! ORG * lesd hes i
' DS 70.81 hrs i
' GSU 43,45 hr= !
1

! e e o 4+ it e e o e+ o e i e et e = s e e e i e enave < o e it i e o e s e et e o

2.1.3 PERMANENT CHANGE OF STATION (PCS) B2, 0230 Thio cost i
from theater PCS cost, tilzcount factor. Thias,

(32,3560 + 21,45%0) X 210 X S X 10007 X 7o Forhooa

2.1.5 1TRAIMING -~ 417,522,057 This cout does not i Lade REY %
tnstructor armdd key personmel tratming which 1s assumed to e o Swash )
in this study.  See section 4.7.1 in the main body of this repor t. Tt
doews inclhisde training costs for shared manpower roceiving pocg i g
traivdnag that i not a Mwash™ botweern the Vo anad Thy oo Lo

Conceplt, (There i~ a <shared MOT ot thie Tinit Level pocoivin s 0y

peculiar training for both concepts whiich o not counted sinee -t ' !%
"wash".) The cost is estimated tor each of the tour Contact Toam MO
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by multiplying the number of hours of training per year, times the
number of students, times an asssumed hour ly salary (E2 grade rals)

and times the discount factor. Also, there i1z a one-time per
g arcecsion training cost and other recurring traininag cost. The
' one-time training cost is estimated from a one-time training cost
) factor per accession, times a yearly loss rate (accession rate), times
3 number of men, times an inflation factor, times the discount factor.
The other recurring training cost is estimated from the recurrina
1 training cost factor, times the number of men, times an inflation
“ factor and times the discount factor. Thus,
(0 X & X

105 4 40 X 1566 4 176 X 192 4 184 X 200) X ¢ 3.6 X 7o
(30500 X 218 + 500) X 36 X 1.080% X 7.9%9 - 317,522,500,

2.1.6 TRANSIENTS, PATIENTS AND PRISONERS (TPP) — 245,432, This cost
ic estimated from salaries and theater pay times a TPP factor. Thus,

(27,044,177 + 28,784) X 0347 = 3245,432.

2.1.7 GQUARTERS, MAINTENANCE AND UTILITIES - £521,504. This cost
consiste of an average real property maintenance activity (RFMA) cost
by theater, times number of men per theater, times an inflation
factor, times a discount factor and summed across all theaters.  Thusg,

($1,600 X 16 + 3 1,300 X 16 + 33,000 X 4) X 1.060% X 790 © 221,504,

2.1.8 MEDICAL SUPPORT - $123,265. This cost consists of an average
medical support cost by theater, times the number of men per theater,
; an inflatlun factor and times the discount factor. Thias,

(2450 X 16 + 3350 X 16 4 3440 X 4) X 1.0a00 X 796 Pl23 . 2005,

2.1.9 Totaling the manpower costs gives $10,233,321 for the nine RPV
Contact Teams.

2.2 VEHICLE COSTS. The two vehicles which supports the Contact Team
are:

a. Truck Cargo: Dropside, 5 ton 6 X & w/e MO23AL.

., Truck Cargo: Tactical 5/4 ton 4 X 4 w/e M100T.

The 1ife expectancy of these ltems exceeds the fifteen vear life H
assnamed for RPV in this study. Thus, no replacement costs are

required.  Vehicle costs consist of the cost of the vehicle, coot of
petroleum, oil and lubricants (POL), materiel support and annoal
mainternanee o osts.

F1,84a9,250. The count For the trock i

2.2.1 IRUCK (AR(”L M
& nb a= tollows.

CAatr ooy,
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2.2.1.1 INITIAL COST - 582,304, Total initial vost for trucke i
the cost of the truck times the number of trucks. Thus,

T4,.534 X 9 o $HEL0,815.

2.2.1.2 POL COST - 227,457, Total POL cost is the irmilial coambet oof

POL. gallons per truck, times cost per gallom, plus recurring number of
POL gallons, times the cost per gallon, times the discount Factor and

all this times the number of trucks.  Thus,

(71

X 3 .75 + 500 X & .75 X 7.93) X 7 o= oV, 457,

2.2.1.3 MATERIEL SUPPORT COST - 352,304, Total materiel suppori
cost is the sum of the 1nitial materiel cost, plus recureing mater tel
cost times an inflation factor, times the diccount factor and times
the number of trucks. Thus,

(V505 0 7704 X 7UVEY X v o RS AN,
2.2.1.4 ANNUAL MAINTENANCE COST - 453,599, Total anrgal madnteroane
rost is estimated from annual maintenance hours per support level,
times the hourly salary charge, summed by support level, times an
inflation factor, times the discount factor and times the number ot
trucks.  Thus,

(354 X $10.97 + 100.3 X $13.27 ¢ O3 X PLI3I.27) X 7.90 % % - g4t oo
2.2.1.5 Totalinag the truck carao, MI23A2, cost alives $1,009,807

K _CARGR, MIOOS -~ $447,551. The cost for the truck caran,
rimated as follows.

2.2.2 TRUC
M10OOE, is

2.2.2.1 INITIAL COST - 2104,103. The egquation for total initial o ot
is similar to that in section 2.2.1.1. Thus, total initial cost 19

11,567 X 9 = $104,103.

200,011, The equation for POl oot s similoae o
2. Thus, total POL cost 1u:

2.2.2.2 poL _COST

t
that in section 2.2.1

(20 X 3 .75 F 369 X 3 .75 X 7.90) X 7 00,0101,

2.2.2.3 MATERIEL SUPPORT COST - 75,031, The equation for mater el
suppor t cost is similar to that in section 2.2.1.35. Thuu, total
mator iel cupport cost i1s:

(3701 ¢ E9E0 X 7 X

o ]

2.2.2.4 ANNUAL. MAINTONANCE - $247,606.  The equation far anriied

e
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maintenance cost 1s similar to that in section 2.2.1.4. Thus, total
annual maintenance cost 1s:

(lf.l' En X 310.'_,7

+ 70,81 X $13.27 + 47,45 X 313.27)
X 7.98

X 9 = $247,606.

2.2.2.5 Totaling the vehicle cost for the truck cargo, M1IOOZ, gives
$£447,551.

2.3 PLCULTAR SUPPORT EQUIPMENT (PSE) COST EXCLUDING TRUCKS.

Individual PSE items for the Contact Team are not addressed, except
for trucks, in this study. However, an independent estimate, which
includes the remaining PSE is used.(See [15] and [1&].) The estimate
does not consider initial spares, miscellaneous and first and second
destination transportation costs. Using an engineering judgement of
10% manufactw ‘ng cost rather than the usual 20% estimate* for fielded
items seems more appropriate for initial spares and miscellaneous. For
first and second destination transportation cost an engineoering
judaement of 1% initial spares cost is used.

2.3.1 PSE COST EXCLUDING TRUC - P6,425,942 . The PSE cost excludinag
trucks consists of mdnufduturlng cost in 19&7 dollars, plus 3% pet
vear (See [15].) for sustainment, 10% for initial spares and
miscellaneous and 1% for- first and second destination charages times
the number of Contact Teams. Manufacturing cost is aiven 3407,142 per
DSU [15].

3.0 LOGISTIC CATEGORIES FOR TOTAL CONTACT TEAM COSTS. The data from
this appendix is assembled in Table 16 below by logistic category. It
includes sustainment cost for PSE withouwt trucks. Sustainment is
"broken down” into consumption spares, transportation and manpower
according to an engineering estimate of 45%, 10%, and 45%,
respectively. In Appendix B, this total Contact Team Cost(234,730,400)
is used to modify the 0SAMM outputs.

TABLE 1l& - TOTAL CONTACT TEAM COSTS BY LOGISTIC CATCGOFR:

! LOGISTIC | TRUGK | TRUCK | OTHER 1 "COoNTACT 17
| CATRGORY i MPesAz & Mioom G PSE 0 Team b TaTaL
€ INIT SPARF-€$ ]6,336€$ 4,41@:$ ; ;

e s vom rrn s s e o0t v oem b oen | i i e e o ssemt e s et | i v e s s oo s ooam e e o e o o e s v s omm s b o
{ CONS PARF&%@ 557 047:$ &, 9?2{ ; ;

e e ot v s e b e i vm e e e Ve e e e e VL —
i TRANSPORTN €$ R7,4591% 20, 011'$ 11.,Lnn§ ;m 1e.5, 875
MANFOWER P ,’ 5 Sle,620! ';; T LR PO P
i R RS A B R R
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APPENDIX B
PROVISIONING LINE UPDATE COSTS

1.0 BAC UND. If a Two Level Maintenance Concept is imposed, (hero
will be dbOUt a 45%+% change to existing provisionina files. Logistics
Support Analysis (LSA) “"C" and "D" sheets will be modified. The

following is an estimate of the cost to perform thiz update.

2.0 ESTIMATING METHOD. The formula for estimatina the provisionins
update cost (PUC) is:

PUC = A X B X C

where A is the number of "C" plus "D" sheets to be modified: B 13 the
contractor/Government man-hours per sheet; € is the contractor/

' Government charage per man—hour. Table 17 gives the contractor ard
covernment charges used in the above equation.

TABLE 17. Contractor/Government Charges

' 1 T '
g { MAN-HOURS i HOURLY RATES ;

|
{”'""'"ESHFFZCfoy"“é"“”*"fé'“"'”f”"éib aeTTTTTTT

]
; Government ; 17 ; t20 ;
b o e e e e e e wa s+ 4ame o i S s 110 are et s e e S s sk b birte i ech omtm <t sbten vt b < she 4 mbm e i
; Source: MLC. Malint Engineering Dir. ;
' e e e e e e et e

Table 18 displays the update cost. These costs are used in Append: .
to modifty the Two Level Concept cost from OSAMM.  Thevy are incluaded 1o,
the initial spares category.

TABLLE 1%, Provisioning Line Update Costs

: ' C&D ' UG : PUC ! ¢
L GUBSYSTEM ! OSHEETS# | COMTRACTOR | GOVERNMIMT | TOTAL PR
f} \ | ] 1 i
I e e e e Vo ! i e e e e D i A

' ALy Vehicle V1,417 T 47,510 R ST 0 I DS S S N

H Launcher H 1,433 H 3 42,990 H E O, 230 : oAy, 1"

! nocovery ' 1,294 | 2 33,520 R S T 2 T A,
YoGround Contrall  Z,466 0 103,930 PR 15,072 0 p11v, Urf:
J Station ; g ' : H
! Muintenance : 1,294 | T 33,800 o F 5,27 0 4 A4 a7
! Shelter ! i i l :
' Ay Vehicle : Aol T 135,800 oo 2,000 N SN PO
! tHHandler : i ! J '
) 1]
1 - - - S — - 1]

*Source: MLC, Manit. Engineering Dir., MICOM.
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TABLE 1. - Contirges.
FR T R ¥ s S N U T S
SURSYSTEM POSHEETS+ COMTRACTOR GO ERMMITHT
)
]

'

TOTAL e

e e o et o e e “”_EWNﬁj?ZB__W e

Training : 92 3 400 1§ 3,10

Interface Unit!

i
]
]
1
]
1
L}

[ e et see+ em et o 2 s e et Ao e smem e« b1em 1 1 s e e 7o S0 o+ i o 12 et e < 1o+ o otm e o o o e
‘ e e e
i Source:  RPY Provisio 1ng Review, July 17986 '
i
1
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APPENDIX C

S&M COST CURVE DATA

1.0 OSAMM _OUTPUTS. Table 1% gives the numerical outputs from 0CAMM
nsed to construct Flgures 3 through % in the main body of this recoet.
The Two Level Concept costs are modified to include the PUC )y om
Appendix B. Also, the Three Level Concept costs are modified to
include the subsystem portion of the prorated Contact Team cost.

Table 20 gives the prorated Contact Team costs along with the failures
per year, and the fraction of failures used to construct the prorvated
costs.

TABLE 1%. S&M Cost Curve Data by Subwsvstem
me"wmmmmmw~mummw”_,wmwfﬂfﬁqﬁimm”
CONCEPT

_N“WMww__Wuwww_mmmmmm_vﬁrﬁEVEL.
CONCEPT

[

SUBSYSTEM

Air Vehicle LA 30 10.4/ 10,72 :

L WE0 10.4%

2 .65

]
!
1
[}
i
!
[}
1
]
t
]
¥
}
[}
)
1
1
1
b e e e et e e e .
1
]
!
[}
t
i
[}
[}
[}
!
1
1
1
]
1
[}
1
L]
I

LLauncher a5l 2. 13 !

i

!

- Jrem— — S _ :

Recovery 21 .56 ;

21 .66 :

1

!

g 35,40 '
H 50.03 !
b e e+ e e e e e o i e = C i e s ot et bt o ores s o - 1
1 .
' Ground Control '

Station

152.10
Shel ter D303

. . . il

[}
t
1
]
i
t
[}
1
1
1
1
)
1
I
]
]
]
1
]
'
1
'
[}
t
|
1
]
)
1
1
] L o
21,70
1
!
)
'
]
t
[}
I
'
1
I
t
1
!
]
t
[}
]
)
!
t
[
1
'
t
I
)
I
+
i

]
1
'
]
]
1
]
|
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!
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]
'
1]
1
]
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SUBSYSTEM

i
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i
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i
i
t
!
t
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Training
Interface
unit .

'
}
!
i
i
!
\
[
i
;
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i
|
i
|
\
i
i

TABLE

SUBSYSTEM

e
1,
%

Alr Vehicle
Launcher
Recoavery
Ground Control
Station
Maintenance
Shelter
Alr Vehicle
Handler
Training
Inter face
Unit

my
el ) g

T
%

TOTAL 234,

e e e e e aeee saeee terae ey e t -
rCost 1s in dollars

*Cost in Millions
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APPENDIX D

ACRONYMS

Army Materiel Command

Femote Piloted Vehicle Proiect Office
Us Army Materiel Systems Analvsis Activity - Inventory
Research Office

Maintenance Engineering Directoarate
Technical Analysis and Support Office
Systems Analysis Division

Dperational Availability

UsS Army Communications-Electronics Commarnd
Contimental United States

Dav«s

Direct Support

Direct Support Unit

Gallons

General Support

General Support Unit

Headquarters, Army Materiel Command
Howur s

Intermediate Forward Test Equipment
Life-Cvycle Cost Analysis

Logistic Analysis Model
Line-—-Replaceable Unit

Maximum AQ

Mean Calendar Time Between Maillure
Maintenance Float

Miles

mited States Army Missile Commandd
Mimimum Ao

Missile Logistics Center

Mean Loaistic Down Time

Military CQccupational Speciality

Mean Time Between Fallure

Maintenance Task Distribution

Mean Time to Repalr

Mean Time to Repair a subsystem, adivctod for M7 on ey
and Ship Vimes

Mean Transportation Time

Operation and Suppor b

Organizational

Optimum Supply and Maintenance Model
Petroleum, 011 and Lubricants
Pecul i Support Eaguipment

Real Property Maintenance Activity
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HEI
RPV
RTD
&M
SESAME
L"T’)
CMN
TASC
TPP

ACRONYMS
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